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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )E3 Responsive to communication(s) filed on 29 October 2004 and 17 November 2004 . 
2a)D This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) E3 Claim(s) 1-18 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) £3 Claim(s) 1-18 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) Q Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) K The specification is objected to by the Examiner. 

10) ^ The drawing(s) filed on 14 March 2002 is/are: a)D accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
aM All b)Q Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

20 Certified copies of the priority documents have been received in Application No. . 

3.^ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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1 ) ^ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) £3 Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5 ) □ Notice of Informal Patent Application (PTO-1 52) 

Paper No(s)/Mail Date 3/14/02 . 6) £<] Other: attachements 1 & 2 . 
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DETAILED ACTION 

Election/Restrictions 
Applicant's election with traverse of Group I, Claims 1-16 in the reply filed on 
10/29/2004 is acknowledged. The traversal is on the ground(s) that no serious burden has been 
established. This is not found persuasive because searching the extra group would constitute a 
serious burden upon the Examiner. 

The requirement is still deemed proper and is therefore made FINAL. 
Claim 17 is amended and Claim 18 newly added. Claims 1-18 are pending and examined. 

Claim Objections 

Claim 1 is objected to because of the following informalities: In line 2 "translator" 
should be --translocator--. Appropriate correction is required. 

Sequence Rules 

This application contains sequence disclosures that are encompassed by the definitions 
for nucleotide and/or amino acid sequences set forth in 37 C.F.R. § 1.821(a)(1) and (a)(2). 
However, this application fails to comply with the requirements of 37 C.F.R. §§ 1.821-1.825 for 
the reason(s) set forth: The specification should identify the sequences in figures 1 and 2 using 
sequence identifiers or the drawings should be amended to show the sequence identifiers. 

§ 1.821 Nucleotide and/or amino acid sequence disclosures in patent applications; 

(d) Where the description or claims of a patent application discuss a sequence that is set 
forth in the "Sequence Listing" in accordance with paragraph (c) of this section, reference must 
be made to the sequence by use of the sequence identifier, preceded by "SEQ ID NO:" in the text 
of the description or claims, even if the sequence is also embedded in the text of the description 
or claims of the patent application. 

Applicant must amend the claims, specification, and/or drawings to insert sequence 
identifiers. 
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Claim Rejections - 35 USC§112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claim 6 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
written description requirement. The claim(s) contains subject matter which was not described 
in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed invention. 
This is a NEW MATTER rejection. 

The added claimed material which is not supported by the original disclosure is as 
follows: Amended Claim 6 recites the amino acid sequence of SEQ ID NO: 1, while the 
specification only supports the polynucleotide sequence of SEQ ID NO: 1. Thus, the claims are 
drawn to NEW MATTER. Applicant is invited to point to the page and line number in the 
specification where support can be found. Absent of such support, Applicant is required to cancel 
the new matter in the reply to this Office Action. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-18 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 
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In Claim 1, in lines 3 and 4, "is modified" and "said modification" do not point to the 
same thing and thus it is not clear what is modified. Further, "is modified" is closed language 
and "said modification comprises" is open language, and thus the modified regulatory sequence 
or gene copy number of an ATP/ADP translocator gene do not comprise the modification to the 
amino acids. 

Claim 1 recites the limitation "said modification " in lines 3-4. There is insufficient 
antecedent basis for this limitation in the claim. 

In Claim 6, line 2, it is unclear which version of GenBank or EMBL Accession Number 
Z49227 is being referenced because GenBank Accession numbers can be updated at any time. 
For example, GenBank Accession No. Z49227 has changed since publication. See attached 
NCBI printouts #1 and #2 in attachment. In addition, SEQ ID NO: 1 is a nucleic acid sequence. 



Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In re LongU 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1 . 1 30(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 

Claims 1-18 are provisionally rejected under the judicially created doctrine of 



obviousness-type double patenting as being unpatentable over claims 1,4-13 and 16-26 of 
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copending Application No. 09/674,768. Although the conflicting claims are not identical, they 
are not patentably distinct from each other because the claims of co-pending U.S. application 
09/674,768 are drawn to plants, plant cells and seeds transformed with a nucleic acid encoding a 
plastidial ATP/ADP translocator (e.g. the AATP1 gene from Arabidopsis, SEQ ID NO: 5) and 
methods comprising transforming a plant cell or plant by integrating a foreing nucleic acid 
molecule encoding a plastidial ATP/ADP translocator and thus render Claims 1-18 drawn to an 
ATP/ADP translocator gene (e.g. the AATP1 gene from Arabidopsis, SEQ ID NO: 1) of the 
instant application obvious. 

This is a provisional obviousness-type double patenting rejection because the conflicting 
claims have not in fact been patented. 

Claim Rejections - 35 USC §101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

Claims 1-7, 13 and 17 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. The claimed inventions encompass untransformed 
plants and seeds, which are a product of nature and not one of the five classes of patentable 
subject matter. Claims 1-7, 13 and 17 are drawn to progeny of the transformed plant. Due to 
Mendelian inheritance of genes, a single gene introduced into a parent plant would only be 
transferred at most to half the male gametes and half the female gametes. This translates into 
only three fourths of the progeny having at least a single copy of the transgene and one quarter of 
the progeny would not carry a copy of the transgene. Since the claim encompasses progeny that 
lack the transgene, the claim encompasses plants and seeds that are indistinguishable from plants 
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and seeds that would occur in nature. See American Wood v. Fiber Distintegrating Co., 90 U.S. 
566 (1974), American Fruit Growers v. Brogdex Co., 283 U.S. 2 (1931), Funk Brothers Seed Co. 
v. Kalo Inoculant Co., 33 U.S. 127 (1948), Diamond v. Chakrabarty, 206 USPQ 193 (1980). 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-18 are rejected under 35 U.S.C. 102(b) as being anticipated by Tjaden J. et al 
The Plant Journal, 1998, Vol. 16, No. 5; pp. 531-540. 

Tjaden teaches potato plants transformed with a construct comprising the 35S sequence, 
the heterologous AATP1 plastidic ATP/ADP translocator gene from Arabidopsis that comprises 
SEQ ID NO: 1 (Z49227) in sense and antisense orientation, wherein the AATP1 antisense 
construct downregulated ATP/ADP translocator activity thus decreasing ATP import in 
transformed potato and AATP1 sense transformed potato plants demonstrated an upregulated 
ATP/ADP translocator activity and increased ATP import (see page 531 column 2, lines 16-20; 
page 532 column 2 to page 533 column 2; and see also Table 2 page 533); and wherein modified 
amounts of one or more amino acids is an inherent feature of a plant transformed with an 
ATP/ADP translocator gene, and thus the reference teaches all the limitations of Claims 1-18. 

All Claims are rejected. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Russell Kallis whose telephone number is (571) 272-0798. The 
examiner can normally be reached on M-F 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amy Nelson can be reached on (571) 272-0804. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Russell Kallis Ph.D. 
January 28, 2005 
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ATANTMR 2174 bp mRNA linear PLN 17-NOV-1995 

A.thaliana mRNA for adenine nucleotide translocase. 
Z49227 

Z49227.1 GI:1051108 
adenine nucleotide translocase. 
Arabidopsis thaliana (thale cress) 
Arabidopsis thaliana 

Eukaryota; Viridiplantae ; Streptophyta; Embryophyta; Tracheophyta; 
euphyllophytes; Spermatophyta; Magnoliophyta; eudicotyledons ; 
Rosidae; Capparales; Brassicaceae; Arabidopsis. 

1 {bases 1 to 2174) 

Kampf enkel , K. , Mohlmann, T. , Batz ( 0., Van Montagu, M. , Inze,D. and 
Neuhaus, H.E. 

Molecular characterization of an Arabidopsis thaliana cDNA encoding 

a novel putative adenylate translocator of higher plants 

FEBS Lett. 374 <3) # 351-355 (1995) 

96069943 

(Sites) 

2 (bases 1 to 2174) 
Kampf enkel , K. K. 
Direct Submission 

Submitted (05-MAY-1995) Kampfenkel K.K., Universiteit Gent, 
Laboratorium voor Genetika, K.L. Ledeganckstraat 35, Gent, Belgium, 
B-9000 Gent 

[WARNING] On Nov 27, 1999 this sequence was replaced by a newer 
version qit 6469339 . 

Location/Qualifiers 

1. .2174 

/organi3m= "Arabidopsis thaliana" 
/mol_type= "mRNA" 
/strain="var. Columbia" 
/db_xref ="taxon: 3702" 
/chromosome^ "unknown" 
/clone= n c23" 

/tissue_type= "whole seedling" 

_/clone _libs " LambdaYES B 

7a e v_3t*ge<^seed 1 i ng ■ 
110.. 1879 



/rnrinn qrar^ 



ORIGIN 



/product =" adenine nucleotide translocase" 
/protein id=" CAA89201 . 1 " 
/db_xref=»GI : 1051109" 
/db^xref = " Uni Prot /TrEMBL : Q3 9002 " 

/translation^ "MEAVIQTRGLLSLPTKPIGVRSQLQPSHGLKQRLFAAKPRNLHG 
CLYPLTGTRNFKPLSQPCMGFRFPTKREAPSSYARRRRGCWRRSCLRRSDSAAWASR 
KI FGVEVATLKKI I PLGLMFFCI LFNYTI LRDTKDVLWTAKGSSAEI I PFLKTWVNL 
PMAIGFMLLYTKLSNVLSKKALFYTVIVPFIIYFGGFGFVMYPLSNYIHPEALADKLL 
TTLGPRFMGPIAILRIWSFCLFYVMAELWGSVWSVLFWGFANQITTVDEAKKFYPLF 
GIGANVALIFSGRTVKYFSNLRKNLGPGVDGSFVESHDEHCGGNGTRICLSIGGSNRY 
VPLPTRSKNKKEKPKMGTMESLKFLVSSPYIRDLATLWAYGISINLVEVTWKSKLKA 
Q F PS PN E Y S A FMG AF S TCTG VAT FTMM LL SQ YVFN K YG WG V AAK I T PT VLLLTG VAF F 
SLILFGGPFAPLVAKLGMTPLLAAVYVGALQNIFSKSAKYSLFDPCKEMAYIPLDEDT 
KVKGiCAAIDWCNPLGKSGGALIQQFMILSFGSLANSTPYLGMILLVIVTAWLAAAKS 
LEGQFNSLRLKKSLRRKWRELHR" 

1 etaegtcagg gcaaccagtc tcctttatca tctctccatc tcatcatcct cctccatttc 
61 tctcccattt tttcttctgt gtatcagegg gagagagtga aatagagaga tggaagctgt 
121 gattcaaacc agagggcttc tctctttacc caccaaaccc atcggagtga gaagecaact 



http://www.ncbi.nlm. nih.gov/entrez/viewer.fcgi?val=l 051 108 
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181 tcagccttcc catggcttaa agcagagact 

241 gtgtctctat cctttaacgg gcacaagaaa 

301 atttcgattt cccacaaaga gagaagcacc 

361 ctggcgacgg agctgtcttc ggcgaagcga 

421 tttcggtgtg gaggttgcaa ccttgaaaaa 

481 tattcttttc aattacacaa ttctgaggga 

. 541 aggaagttct gctgagatta tacctttctt 

601 tgggtttatg ctcctctaca ctaaactctc 

661 cactgttatt gtccctttca tcatctactt 

721 cagcaactat attcacccgg aagctctcgc 

781 attcatgggt cctattgcaa tattgcggat 

841 tgagctttgg ggtagtgtgg tggtctcagt 

901 aactgtggat gaagccaaga aattctatcc 

961 gattttctca ggaagaaccg tgaaatactt 

1021 agttgacggc agtttcgttg aaagccatga 

1081 ttgtctctct attggtgggt cgaatagata 

1141 gaaggagaaa ccgaagatgg gaacgatgga 

1201 cattagagat cttgctactt tagtggtggc 

1261 cacatggaaa tcaaagctta aagctcagtt 

1321 gggagcattc tcaacctgca cgggtgttgc 

1381 cgtattcaat aagtatggtt ggggagtagc 

1441 gactggtgtt gcgttcttct ctctaatatt 

1501 caagcttggt atgacaccgc tacttgcagc 

1561 cagcaagagt gccaagtaca gcttgttcga 

1621 ggatgaggac accaaggtta aaggcaaagc 

1681 aaaatcaggg ggagctttaa tacagcagtt 

1741 ttcaacgccg tatctaggaa tgatcttgtt 

1801 taagtcgctg gagggacagt tcaacagctt 

1861 gagagagctt catcggtgaa gatccctgtc 

1921 cttggagaat ctcctagcag ttcaccggag 

1981 tttttttgat atttggtttt gttggggggg 

2041 gattttgaga gcagtctctc aaacaatcgc 

2101 tagctttttt tccttacatt cttttcagtt 

2161 taaaaaaaaa aaaa 

// 



tttcgccgcg aagccaagaa atctacatgg 
tttcaaacct ttgagccaac cctgcatggg 
gagttcatat gcaaggcgga ggcgcggctg 
ttccgcagct gttgtagcct cgcggaagat 
gattatccct ttaggattga tgttcttttg 
tacaaaggat gtcttggtgg tgacggcgaa 
gaagacttgg gtgaatcttc ctatggccat 
caatgttctc tccaagaagg ctctgtttta 
tgggggcttt ggtttcgtca tgtaccctct 
agataagctc cttacaaccc tcggcccaag 
ttggagtttc tgtttgtttt atgttatggc 
tctcttctgg ggctttgcta atcagatcac 
tttgttcggc attggagcca atgttgcact 
ctctaacttg agaaagaatc ttggtcctgg 
tgagcattgt ggtgggaatg ggactcgcat 
tgttcctctt ccaacccgta gcaagaacaa 
aagcttgaag ttcttggtat catcaccata 
atacggtatt agtatcaatc ttgtggaagt 
ccctagcccg aatgagtact cagcatttat 
aacattcaca atgatgcttc tcagccaata 
tgcaaagatc accccaactg ttctgctatt 
gtttggcggc ccattcgcac cacttgttgc 
tgtgtatgtc ggtgcccttc agaatatctt 
cccttgcaaa gaaatggcct atatcccatt 
tgcgattgac gtggtctgca acccattagg 
catgatctta tcctttggat cactagcgaa 
ggttattgtc actgcgtggt tagctgcagc 
gcgtctgaag aagagcttga gaaggaaatg 
gtgtctcagg acgaaagcgg aaacggttcc 
aaatctgctc ccaccaactt ataaaaagtt 
aaagaaagaa ggatgatgaa tcaaaaataa 
ccttttgcac cactcactct ttatagtctg 
caatgtggtt tcacgttcta agtttcttcc 



Disclaimer J WritfiioJtieilejp.P-^ 
NCBI | NLM | NIH 
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Range: from |begin 



l0 [end ; I"" Revene complemented strand Features: I"": SHP I CDD W HGC f~ hPRO 

F t: Z49227. Reports A.thaliana mRNA f...[gi:6469339] 
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VERSION 

KEYWORDS 

SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
MEDLINE 
PUBMED 
REMARK 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 



REMARK 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 



COMMENT 
FEATURES 

source 



ATANTMR 2181 bp mRNA linear PLN 26-NOV-1999 

A.thaliana mRNA for adenine nucleotide translocase. 

Z49227 

Z49227.2 GI:6469339 
adenine nucleotide translocase. 
Arabidopsis thaliana (thale cress) 
Arabidopsis thaliana 

Eukaryota; viridiplantae; Streptophyta ; Embryophyta; Tracheophyta; 
Spermatophyta ; Magnoliophyta ; eudicotyledons; core eudicots,- 
rosids; eurosids II; Brassicales; Brassicaceae; Arabidopsis. 
1 

Kampfenkel, K. , Mohlmann,T., Batz,0., Van Montagu, M. , Inze,D. and 
Neuhaus , H.E. 

Molecular characterization of an Arabidopsis thaliana cDNA encoding 

a novel putative adenylate translocator of higher plants 

FEBS Lett. 374 (3), 351-355 (1995) 

96069943 

7589569 

(sites) 

2 

Kampfenkel, K.K. 
Direct Submission 

Submitted (05-MAY-1995) Kampfenkel K.K., Universiteit Gent, 

Laboratorium voor Genetika, K.L. Ledeganckstraat 35, Gent, Belgium, 

B-9000 Gent 

revised by [3] 

3 (bases 1 to 2181) 

Kampfenkel, K.K. 

Direct Submission 

Submitted (26-NOV- 1999) Kampfenkel K.K., Universiteit Gent, 
Laboratorium voor Genetika, K.L. Ledeganckstraat 35, Gent, Belgium, 
B-9000 Gent 

On Nov 27. 1999 this sequence version replaced gi: 1051108. 
Location/Qualifiers 
1. .2181 

/organism= "Arabidopsis thaliana" 
/ mo l_t ype = n mRNA " 
/strain="var . Columbia" 
/db_xref = " taxon : 3 70 2 n 
/clone= B c2 3" 

/tissue_type= "whole seedling" 

_ /clone_lib= n LambdaYES n 

/dev^sTage^eed 1 ing B 



CDS 



/product=" adenine nucleotide translocase" 

/protein_id=" CAA89201 .2 " 

/db_xref = °GI : 6469340" 

/db_xref« n GOA:Q39002" 

/db_xre f = n Uni Pro t / S wi s s - Prot : Q3 90 0 2 " 

/translations "MEAVIQTRGLLSLPTKPIGVRSQLQPSHGLKQRLFAAKPRNLHG 
CLYPLTGTRNFKPLSQPCMGFRFPTKREAPSSYARRRRGCWRRSCLRRSDSAAWASR 
KI FGVEVATLKKI I PLGLMFFCILFNYTI LRDTKDVLWTAKGSSAEI I PFLKTWVNL 
PMA IG FMLLYTKLSNVLS KKALF YTV I VP F 1 1 YFGG FGFVMY PLSNY IH PEALADKLL 
TTLG PR FMG P I AI LRI WS FCL F YVMAELWG S VWS VLFWG PANQI TTVD EAKKF Y PLF 
GLGANVALI FSGRTVKYFSNLRKNLGPGVDGWAVSLKAMMS I WGMGLAICLLYWWVN 
RYVPLPTRSKNKKEKPKMGTMESLKFLVSSPYIRDLATLWAYGISINLVEVTWKSKL 
KAQ FPSPNEYSAFMGDFS TCTG V AT FTMM LLSQ YV FN KYG WG VAAKI T PTVL LLTG VA 
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FFSLILFGGPFAPLVAKIX5MTPLLAAVYVGALQNIFSKSAKYSLFDPCKEMAYIPLDE 
DTKVKGKAAIDVVCN PLGKSGGAL IOQFM I LS FGSLANST PYLGM I LLVI VTAWLAAA 
KSLEGQFNSLRSEEELEKEMERASSVKIPWSQDESGNGSLGESPSSSPEKSAPTNL- 

ORIGIN 

1 ctacgtcagg gcaaccagtc tcctttatca tctctccatc tcatcatcct cctccatttc 
61 tctcccattt tttcttctgt gtatcagcgg gagagagtga aatagagaga tggaagctgt 
121 gattcaaacc agagggcttc tctctttacc caccaaaccc atcggagtga gaagccaact 
181 tcagccttcc catggcttaa agcagagact tttcgccgcg aagccaagaa atctacatgg 
241 gtgtctctat cctttaacgg gcacaagaaa tttcaaacct ttgagccaac cctgcatggg 
301 atttcgattt cccacaaaga gagaagcacc gagttcatat gcaaggcgga ggcgcggctg 
361 ctggcgacgg agctgtcttc ggcgaagcga ttccgcagct gttgtagcct cgcggaagat 
421 tttcggtgtg gaggttgcaa ccttgaaaaa gattatccct ttaggattga tgttcttttg 
4 81 tattcttttc aattacacaa ttctgaggga tacaaaggat gtcttggtgg tgacggcgaa 
541 aggaagttct gctgagatta tacctttctt gaagacttgg gtgaatcttc ctatggccat 
601 tgggtttatg ctcctctaca ctaaactctc caatgttctc tccaagaagg ctctgtttta 
661 cactgttatt gtccctttca tcatctactt tgggggcttt ggtttcgtca tgtaccctct 
721 cagcaactat attcacccgg aagctctcgc agataagctc cttacaaccc tcggcccaag 
781 attcatgggt cctattgcaa tattgcggat ttggagtttc tgtttgtttt atgttatggc 
841 tgagctttgg ggtagtgtgg tggtctcagt tctcttctgg ggctttgcta atcagatcac 
901 aactgtggat gaagccaaga aattctatcc tttgttcgga cttggagcca atgttgcact 
961 gattttctca ggaagaaccg tgaaatactt ctctaacttg agaaagaatc ttggtcctgg 
1021 agttgacggc tgggcagttt cgttgaaagc catgatgagc attgtggtgg gaatgggact 
1081 cgccatttgt ctcctctatt ggtgggtcaa tagatatgtt cctcttccaa cccgtagcaa 
1141 gaacaagaag gagaaaccga agatgggaac gatggaaagc ttgaagttct tggtatcatc 
1201 accatacatt agagatcttg ctactttagt ggtggcatac ggtattagta tcaatcttgt 
1261 ggaagtcaca tggaaatcaa agcttaaagc tcagttccct agcccgaatg agtactcagc 
1321 atttatggga gacttctcaa cctgcacggg tgttgcaaca ttcacaatga tgcttctcag 
1381 ccaatacgta ttcaataagt atggttgggg agtagctgca aagatcaccc caactgttct 
1441 gctattgact ggtgttgcgt tcttctctct aatattgttt ggcggcccat tcgcaccact 
1501 tgttgccaag cttggtatga caccgctact tgcagctgtg tatgtcggtg cccttcagaa 
1561 tatcttcagc aagagtgcca agtacagctt gttcgaccct tgcaaagaaa tggcctatat 
1621 cccattggat gaggacacca aggttaaagg caaagctgcg attgacgtgg tctgcaaccc 
1681 attagggaaa tcagggggag ctttaataca gcagttcatg atcttatcct ttggatcact 
1741 agcgaattca acgccgtatc taggaatgat cttgttggtt attgtcactg cgtggttagc 
1801 tgcagctaag tcgctggagg gacagttcaa cagcttgcgg tctgaagaag agcttgagaa 
1861 ggaaatggag agagcttcat cggtgaagat ccctgtcgtg tctcaggacg aaagcggaaa 
1921 cggttccctt ggagaatctc ctagcagttc accggagaaa tctgctccca ccaacttata 
1981 aaaagttttt ttttgatatt tggttttgtt gggggggaaa gaaagaagga tgatgaatca 
2041 aaaataagat tttgagagca gtctctcaaa caatcgccct tttgcaccac tcactcttta 
2101 tagtctgtag ctttttttcc ttacattctt ttcagttcaa tgtggtttca cgttctaagt 
2161 ttcttcctaa aaaaaaaaaa a 
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